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0 Cc^pioxos ucoful 03 photolnWators and photohordon.-role compositions containing the 
0 Compounds useful as prjotoinitiatiors and represented by trie formula (I) are described: 



sama. 
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( I) 



mi 



y' and y* are an oxygon atom, a sulfur atom, a selenium stem, a vinyl group. >C(Cl li)?. or rl-R' jnd may 
catho same or different, n is 0. 1. 2. or 3. FV and R* .ve aikyl groups and at Isast ono of R" and R* ij a 
long chain aikyl groups having at loasi 8 carbon atoms. P. 3 -R 5 aro selected from a;:<yl. aryl, aralkyl, ailiaryl. 
clkenyl. allcynyl. alicylic. heterocyclic and aliyl groups . R' is a short chain -lUyl groups. 
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:,;plk£S useful. A3 PHCTc:ni riATC.io pkuto;:ahc2:ia3UE ty.Avo*\T\n:\$ c :;nv.;;i!M 

t;m same 



i he present invention relates to a navel crass ci complexes v/nich are useful rs pr.ctoir.itiatora ana to 
chotoharaenaDio compositions containing the seme. 

U.S. Patents 4,772.511 and 4.772,520 to Tha ivVaaa Corporation disclose a novel -:!ass of onctciniiiaior-i 
which are compounds consisting of charged photoreduciblo or photooxidizable d,es ana -\ counter icn 
v.hich absorb light and generate a free radical. The preferred photoinitiaicrs aro comoiexes of a canonic dye 
;nd a borate anion. While these photoinitiators are suitable tor many applications thero u a do:iro to design 
chotoinitiators which provide higher film speeds. Cne factor which has limited the film speeds achievable 
vith these initiators is their limited solubility in monomers such as acrylates and me;hacrylatcs. 

The present invention arises frcm cur work seeking to provide photoinitiators v/nich exhibit hiohsr 
solubility in common monomers and provide higher film speeds. 

In accordance with the invention, v/e provide a compound represented by the formula (i): 



where y 1 and y ; ^re an oxygan atom, a sulfur atom, a selenium atom, a vinyl group. >C<CMi)i. cr N-R ; and 
■nay be the same or different; n is 0, 1.2. or 3; R 1 and R 2 are aikyl groups and at least one of R 1 and R 2 is 
a long chain aikyl groups having at least 8 carbon atoms; and R 3 -R s aro selected from aikyl. aryl. aralkyl. 
alkaryl. alkenyl. aikynyl. alicylic. heterocyclic and allyl groups, and R 7 is a short chain aikyl groups (i.e. 1 to 
5 carbon atoms). 

V/e believe, in addition to enhancing tho solubility, having long aikyl chains for R 1 and R 2 may also 
increase photospeed by incroasing the excited singlet state lifetime of the dye. The long chains should 
inhibit bond rotation within the polymethine section of the dye - a known form cf excited staia deactivation. 
This effect would be more pronounced in viscous media as in the formulations described in detail 
hereinbelow. 

The invention also extends to photohardenabie compositions containing a photoinitiator of tho formula 
(l); and to photosensitive material comprising a support having a layer of the aforesaid photohardenabie 
composition on the surface thereof. 

Methods useful in making photoinitiators in accordance with the present invention, and typical photohar- 
Uenable compositions and photosensitive materials using same are dasenbed in U.S. Patents «V772.530 and 
4.772.541 the disclosures of each of which are to be regarded as incorporated herein by reference. 

The present photoinitiators include at least one long chain aikyl group at R' and/or R 2 . The aikyl groups 
represented by R 1 and R 2 may be straight chain, branched chain, or cyclic aikyl groups suitably having i to 
20 carbon atoms, proviaea at least one oi R : and R :; LOnidiiiS ui i^ast 8, p.ci'ciaul/ a; Ic-ast 10. aal mere 
preferably at least 1 2 carton atoms. 

Preferably one of R 3 *R $ is an aikyl group and the others are aryl groups. Still more preferably one of 
R 3 -R* is a primary or secondary aikyl group having 3 to 10 carbon atoms and ;he others aro a phenyl 
group, an anisyl group, halcgenated aryl group, alkylaryl group, or naphthyl group. 

Preferred initiators includo the following: 




( I ) 



V. 





Ar3 S-Fl 



where m is 0, 1. or 2. n is greater than or equal to 3. R is a primary or secondary aikyl group having 4 to 10 
carbon atoms, a cycloalkyl group having 5 to 7 carbon atoms, a benzyl group, or an ailyi group and Ar is a 
phenyl group or an anisyl group. 

As indicated in U.S. Patent 4.772.541 it is often desirable to use a coinitiator or an auioxidizer in 
combination with dye-borate initiators. A particularly preferred compound is a thiol selected frcm mercap- 
tobenzoxazoles. mercaptotetrazines and mercaptotriazines and mercaptobenzothiazofes or an N.N-dial- 
kylaniline as described in the aforementioned patent. Representative examples include: 2-rnercaptoben- 
zothiazole. 6-ethoxy-2-mercaptobenzothiazole. 2-mercaptobenzoxazole. 4-methyl-4H-i,2,4-triazole-3-thiol 2- 
morcapto- 1 -methylimidazole. 2-mercapu>5-methylthio- 1 ,3.4-thiadiazole. 5-n-butylthio-2-mercapto- 1 .3.4- 
'hiadiazole. 4.methoxybenzenethioi. 1 -phenyl- lH-tetrazolo-5-thio!. 4.phenyl-4H"i.2>tria*ole-3-thiol. 2-mer- 
captobenzimidazole. pentaerythritol tetrakis (mercaptoacetate), pentaerythritol tctrakis (3-mercap- 
toprcprionate). frimethylolpropane tris (mercaptoacetate), 4-acetamidothiophenol. mercaptosuccinic acid. 
.Jodecane-hiol. 2-mercaptopyriaine. 4-mercaptopyndine, 2-mercapto-3H-quinazoiine. and 2-mercao- 
tcthiazoline. 

Tiie present photohardenable compositions are preferably microencapsulated and used in the full colour 
panchromatic imaging system described in U.S. Patent 4.772,541. A preferred method fcr microen- 
capsulating the composition is described in our European Patent Application No. CS31 1479.5 (Publication 
no. tr^A-ojiuaj/). a preferred ceveioper material is described in our Europe Palc-f.l Z^l^cn zr-A- 
0260129. 

The example illustrates an embodiment of a photosensitive material in accordance with me present 
invention. 



Example 

A. Tho following oily internal phase compositions were prepared and preheated to tJO ' C. 
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Tziphanylbutyi borate { Compound 1) 

TMPTA 
Compound 1 
DIOHAr 

tteakt •-Toiiow (2ASF) 
Osscodux M-100 

Jtfofcay OhaaicH Co.) 



Internal ?hagQ 3 (550 



30 




Triphonylbutyl borate {Coapound 2) 

Coascund 2 
OXDMA 

Magenta Colo* ?racurcoj 

(Hilton-Oavia) 
Caacodur M-100 



150 <]' 

2*15 g 

1.50 rj 

13 , 7 

10 o 



ISO q 

1.20 n 

33 ^ 

10 M 



Vriphonylbutyl borate (Compound 3) 

™ P ™ 150 g 

2,S dUcopropyianiiinu r 3 -.o g 

Cyan* coiof: prccurcor (C2-177) 13 g 
:o (Hiltcn-Oavla Chemical Co,} 



Compound 3 ^ r . 



B. The continuous phase for omulsification was prepared as follows and preheated to 60' C- 
- 3 4v?0g H 2 0 

3.0g Versa TL - dissolved for 15 minutos or more 

12.55g Pectin * dry Wended with sodium bicarbonate and dissolved into water phase 
0.24g NaHCOa - dry blended with pectin and added concurrently 
pH - adjusted by dropwise addition of acid and/or to pH 8.0 
20 C. Fjcternal continuous phase is brought to 3000 rpm. 

0. The internal phase material was added into a mixing continuous phase. 

E. 3000 rpm mixing maintained for 15 minutes after oil phase addition. 

F. 246g melamine-forrnaldehyaa procondensate is added to emulsion with mixing at 1500 rpm 

G. pH is adjusted to pH 6.0. 

35 H. Reaction mixture is covered and held at 70* C for 1 hour while mixing. 

m I. 46.2g Urea @ 50% solution is added to reaction mixture and the reaction is allowed to continue at 
/0 C for another 40 min. (this step scavenges unreacted formaldehyde.) 

J. The pH is adjusted to about 9.5 with NaOH (20% solution), covered and allowed to cool while 
mixing gently. 

r0 The process is repeated for each internal phase composition to prepare three batches of micro- 
capsules. Once prepared, the microcapsules are blended in an amount which provides good color balance, 
coated on a sheet of aiuminized polyethylene terephthaiate. and d.ied to provide a visible light sensitive! 
panchromatic photosensitive materia 
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1 . A compound represented by the formula (I): 



(I) 



whero Y' 2nd y 2 are an oxygsn atom, a sulfur ctom, a selenium atom, a vinyl group. >C(CH3) 2 . or N-JV and 
may be the same or different; n is 0. 1.2. or 3; IV and H 2 are alkyl groups ^nd at leasi ens of hV ,-nd H 2 is 



.1 long chain aiJcyl groups having ct Icasi 8 carbon atoms; and R 3 -R* cslectad from aiV'i. wi. craifcyl, 
;!karyl, alkenyl, aiUynyi. clicylic. hatgrocyclic end ally! groups, and (V i ; a short chain a;i<yi orcjps (i.e. l to 
o carbon atoms). 

2. A compound accoraing to Claim 1 v/hen cne of tt 3 -R 6 is an aiXyl group and ilio o;hsrs aro eacn an 
cry I group. 

3. A compound according to Claim 1 , wherein one cf R 3 -R s is en a.fcyl group and tho cu:ers aro each 
phenyl groups. 

4. A compound according to any preceding claim, wherein R l and R 2 each contain at loast 10 carbon 
atoms. 

5. A compound according to Claim 4, wherein R 1 or R 2 each contain ?.t least 12 carbon atoms. 

tf. A photohardenable composition comprising: a free radical polymerizable or crosstinkable compound 
and a compound according to any preceding claim. 

7. Photosensitive material comprising a support having a iayer of a photohardenaole composition 
according to Claim 6 on the surface thereof. 

8. Photosensitive malarial according to Claim 7, wherein said photohardenabJe composition is microen- 
capsulated. 
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